Introduction
Throughout the twentieth century, belief in economic growth as the main driving force of the nation's economy has shaped and still shapes decisions about the paths chosen for the development of countries. From the standpoint of sustaining the economic growth of nations, arises a discussion on energy supply as the driving force behind such growth, both for increased production and for domestic consumption (WCD, 2000; ZARFL; LUMSDON & TOCKNER, 2015; BRASIL, 2015) .
Regarding the current installed electrical capacity, more than 60% of the generation comes from hydraulic sources (BRAZIL, 2015) and the planned capacity for 2024 is 28,349 MW, with more than 22 hydroelectric dams concentrated mainly in the Midwest and the North of the country (BRAZIL, 2015, p.85) . Still, according to Bermann (2007) and Moretto et al. (2012) , this potential for probable expansion will have an increasing tendency to amplify socio-environmental and land use conflicts.
A controversy in the literature and in government documents concerns the discussion of the comparative advantages of electric power generation from a hydraulic matrix, considered as a renewable and efficient source from the point of view of electricity generation and the generated costs and benefits (Bortoleto 2001; Bermann, 2007; Duflo & Pande; Ansar et al. 2014) .
In governmental documents and international reports, the issue of comparative advantages arises as the focus in discourses on the implementation of hydroelectric plants in Brazil (IEA, 2012; TORTAJADA, 2015) . According to Bortoleto (2001) , large projects are commonly explained from a discourse that, in addition to advantages at the national level, there will be local and regional gains for directly flooded localities.
As Vainer & Araujo (1992) and Bortoleto (2001) state, the gains from large projects are directed at the national level. Thus, at the local scale, there remains only the "disruption of preexisting activities, disorderly population growth, unemployment, growth of favelas, social marginalization and, almost always, environmental degradation" (VAINER & ARAÚJO, 1992: 33) . On the other hand, according to the PDE 2024, for example, "permanent revenue gains for the municipalities" from payment of taxes and Financial Compensation are highlighted as a socio-environmental value in favour of the construction of the hydroelectric dams (BRAZIL, 2015, p.395) .
Financial Compensation (FC) stands out as one of the benefit-sharing mechanisms that are important for linking the enterprise to the locality throughout its operation time. According to Égré, Roquet & Durocher (2007) , benefit-sharing instruments can link the enterprise to the development process of the municipalities through an economic contribution to the affected regions. Although this relationship is not clearly defined in the literature, according to the PDE 2024 (BRAZIL, 2015) , from the point of view of municipal revenue, FC is a resource that becomes part of the municipalities' coffers, what is seen as a benefit that favours development.
From a theoretical perspective, FC can be understood as an Institution that shapes the agents' behavior regarding the use of resources. The theoretical framework of Institutional Economics can be used as a guideline to interpret and analyze such mechanism in face of the possible positive and negative results observed in the territories.
In particular, such an institution is composed of formal rules, enforcement mechanisms and informal rules (NORTH, 1990) . The interface of these internal elements, according to the literature, determines if the results will be achieved according to the objectives proposed by the Institution. In the particular case of FC, depending on the arrangement of its elements, it will be possible to see positive results regarding the phenomenon of development of municipalities. At national and regional levels, different institutional arrangements may result in different observed outcomes.
In this regard, in a context of broadening the debate on the impacts of hydroelectric dams in the Brazilian territory, and in flooded municipalities, as well as the controversy about the existence of local benefits derived mainly from FC as an institution, the present work seeks to find elements that can explain the following research question: Are there evidences that FC values are associated with the development of municipalities flooded by hydroelectric dams in Brazil?
Financial Compensation
A theoretical discussion on Benefit-Sharing Mechanisms is summarized in the works of Drummond (2002) , Égré & Senécal (2003), Égré; Roquet; Durocher (2007) , in the works of Enriquéz (2007), Mendes (2008) and Cernea (2008) . The theme of benefitsharing mechanisms is addressed in the literature as a complementary tool to compensate communities affected by dam construction from the sharing of the ventures' financial gains, as well as a mechanism that could foster some development in the region in the long term (ÉGRÉ; ROQUET & DUROCHER, 2007) . The financial compensation and the development of brazilian...
The definition for Financial Compensation in
Brazil is outlined by the National Electric Energy Agency (ANEEL) as "a legal instrument for the distribution of sums paid for the exploration of water resources for the purpose of electricity generation in Brazil" (ANEEL, 2005, p. 9) . According to ANEEL (2005) , the FC is "a reimbursement for the occupation of areas by hydroelectric dams and payment for the use of water for power generation". Its definition is described in article 20, paragraph 1 of the 1988 Constitution, and it was regulated by Law 7990/89.
The collected funds are distributed to the entities of the federation and can be used in health, education and public safety, as defined by ANEEL (ANEEL, 2007) . However, in the legislation that defines the instrument, there are only restrictions on the use of debt payments and the payment of permanent staff (BRASIL, 1990 (BRASIL, , 2001 . Therefore, FC can be considered as a resource that enters the municipality's revenue and has free allocation.
It is possible to find in the 2007 ANEEL report a generic note of potential uses of the resource. "The collected resources are distributed to the states and municipalities and can be applied in health, education and public safety (among others)" (ANEEL, 2007: p. 6 ). However, this information is not explicit in the previously presented legislation. Thus, what is presented is only where the FC should not be invested (as in cases of debt relief or in the payment of permanent staff), as well as in a specific use to the state and municipal Pension Funds.
Finally, according to ANEEL (2007) , it is the responsibility of the Federal Court of Audit and the State Courts of Audit, and the respective State Public Prosecutor's Offices, to supervise the application of the resources.
Regarding the effectiveness of the application of resources, the current literature evaluates this effectiveness mainly from case studies that consider the possible beneficial effects on the development variables of flooded territories (Postal, Nishijima, 2000 , Pizzol and Ferraz, 2010 , Postali and Queiroz, 2012 , Barros and de Lima, 2015 , bringing negative and positive evidences of these relationships.
Financial Compensation and Development from the perspective of Institutional Economics
In order to understand the relation between Financial Compensation and development, this work uses an interpretation associated with the concepts about institutions and the respective theoretical framework. For this purpose, the definitions elaborated by Douglass North (1990) Helmke & Levistky (2004) are used.
Institutions are "the rules of the game in a society, or more formally, they are created constraints that shape human interactions" (NORTH, 1990, p. 3) . According to the author, institutions are the key to understanding the processes of historical changes in society as well as economic performance over time.
Institutions, in general, aim to reduce uncertainties among human interactions by defining structures that guide such actions (NORTH, 1990 ). Yet, institutions include any form of constraints that humans create to shape interactions, be they formal or informal constraints.
Formal rules are defined as rules that constrain human behavior and, to a certain extent, have a formal character in order to regulate elements of a more complex and hierarchical society (NORTH, 1990) . Formal rules include political and legal rules, economic rules, constitutions, statutes, contracts, etc. Always focusing on the issue of transaction costs, North (1990) argues that formal rules aim to reduce transaction risks between agents. In this respect, the formal rule must be well established, well communicated and respectively well linked to enforcement mechanisms that will act as a coercion to ensure compliance with the rules. In the words of Helmke & Levitsky (2004) , formal rules must be widely communicated through officially sanctioned channels.
Informal rules, in the same way as formal rules, are restrictions created on human interactions that shape the behavior of agents. As he defines (NORTH, 1990 (NORTH, , p.4, 1991 , "informal rules are created constraints as well as behavior codes and conventions". As suggested by Helmke & Levitsky (2004, p. 724) , "[informal rules are] socially shared rules, usually unwritten, that are created, communicated, and enforced outside of officially sanctioned channels". For this work, we adopt the definition of Helmke & Levitsky (2004) on informal rules.
Enforcements are incentive or punishment mechanisms that ensure the compliance with established rules, based mainly on the concept of transaction cost according to North (1990) . Enforcement mechanisms are fundamental elements for the functioning of institutions. Regardless if they belong to the agents themselves or are enforced by agents outside the institutions. The idea summarized by North (1990) places enforcement mechanisms as elements that set patterns of interactions that are not predicted in the rules (formal or informal) as costlier to be enforced.
As Levitsky & Murilo (2013) indicate, in an environment of weak formal rules, non-existent or poorly communicated coercive actions and high change in the institutions' operating patterns, the agents' actions have a high potential of uncertainty and therefore tend not to follow what is stipulated in the formal rules, since there is no guarantee that the expected result will be achieved, much less that the other agents will follow the rules. Also, in the analysis of the authors, it is observed that well-established enforcement mechanisms must also be fast-paced, as well as exemplary and widely reported.
In assuming that there is an interface between formal rules and informal rules, Helmke & Levitsky (2004) propose the theoretical scheme outlined in Box 1: The model is based on a matrix with two dimensions. The first dimension shows the results achieved by the analyzed institution. Though an evaluation of the observed results versus the designed results, it is possible to derive the convergent or divergent categories. If the observed results are the same as the planned results, the category is convergent. If the observed results are different from the planned results, the category is divergent.
In the second dimension, there is a specific discrimination in relation to the formal rules, if these can be effective or not effective, according to the presented concept. According to Helmke & Levistky (2004) effectiveness is interpreted as a well-defined formal rule, widely communicated and with well-defined and efficient enforcement mechanisms to ensure compliance with established formal rules. Finally, from the crossing of these dimensions, the interdependence quadrants of the formal rule with the informal rule will be traced.
The quadrants obtained from this crossing, according to Helmke & Levitsky (2004) are complementary, substitutive, competitive and compliant/tolerant informal rules.
• Complementary Informal Rule: this quadrant represents the situation of coexistence between formal and informal rules, in addition to the actors' perception that the established formal rules will be followed. The fact that they are complementary, as the authors indicate, means that informal rules act to maintain the stability of the institution.
• Substitutive Informal Rule: in this quadrant, it is possible to detect the existence of informal rules together with formal rules that are ineffective and incapable of guaranteeing the expected result. However, the observed result is still convergent with the expected result. It is assumed that the informal rule acts in the same sense as the formal rule, occupying the space that this formal rule was unable to guarantee, or that its enforcement mechanisms were weak to guarantee results.
• Compliant/Tolerant Informal Rule: this quadrant covers the situation of divergence between observed results and projected results. The compliant/tolerant informal rule is associated with behaviors that diverge from the obtained results and that change the formal rule in an indirect or subjective way (HELMKE & LEVITSKY, 2004: 729) .
• Competitive Informal Rule: in this quadrant, informal rules are rivals to formal rules, which are characterized as weak or inadequate and their enforcement mechanisms are not able to guarantee compliance with these formal rules. Because of the divergent results, it is assumed that informal rules act contrary to formal rules by encouraging agents at certain times to violate such formal rules. Thus, the observed results diverge from the planned results.
It is proposed, henceforth, to interpret the Financial Compensation instrument as an Institution in order to identify and explore its elements according to the outlined framework of the institutional theory.
When analyzing the FC institution, ANEEL (2005) lists 40 formal rules that define aspects of the Institution. From the reading of its contents, these formal rules can be grouped into 4 groups, whose main themes are:
• FC beneficiaries and the proportionality of resource distribution;
• Forms of collection of FC sums and Responsibilities; • Distribution of FC and responsibilities of entities; • Itaipu royalties.
In such formal rules, it is possible to identify aspects of capitalization and allocation of resources to the municipalities. It is also possible to identify those responsible for such collection and distribution among the entities of the federation, municipalities and agencies that will benefit from such resources. However, from the moment the resource passes to the entities of the federation, specifically to the municipalities, the management and supervision of resource application become less specific. As an example, only the formal rule of article 8 of Law 7990/89 and its unfolding in Law 10195/2001 details that the resource should not be used for payment of permanent staff, debts and that can be used for the capitalization of pension funds.
According to ANEEL (2007) , the enforcement issue, related to the FC oversight and its correct allocation in the municipalities, will be executed by the Courts of Audit or the Public Prosecutor's Office of each State. In spite of that, it is not clear and well-defined what applications can be prioritized in order to compensate for the possible "disturbance" or harm caused by the loss of territory for energy production purposes.
In the Federal Court of Audit's report, TCU (2008), it is not possible to find specific information on the Organization's conduct regarding the FC oversight, as well as the envisaged sanctions. It can be inferred, from this document, and its developments in the States, that the directive to be followed is strictly related to the law. Therefore, it is only possible to verify the conduct of the entities of the federation that receive the resource regarding the non-application for payroll, for debt relief and the exclusive possibility of capitalization of social security funds.
Regarding enforcement mechanisms, it was also not possible to observe formal rules that specifically outline the actions of the agents responsible for overseeing the allocation of the resource. Only the oversight system of the acquisition and distribution between the entities is clear. Moreover, it was not possible to find, at a national scale, elements that clarify the attribution of the Federal Court of Audit and the Federal Public Prosecutor's Office specifically on the issue of the allocation of resources.
It is assumed that localities, states and regions may have different application patterns from those observed at the national level, depending on different informal rules, as well as enforcement mechanisms and even other formal rules established in the context. Thus, it is desirable to evaluate data referring to the regional scale assuming that possible characteristics that differentiate the regions can condition the results. However, this investigation at a regional scale is characterized for this work as an exploratory bias, since it was not possible to verify the specific information for each Court of Audit and the Public Prosecutor's Office of each State.
Methodology
The proposed methodology to investigate the existence of associations between sums paid through Financial Compensation and performance of development variables in the decade of 2000 to 2010 is segmented into two stages. The first step is to prospect and organize a database on the development variables and the flooded municipalities. The second step is to perform a statistical test on the mass of data in order to verify the existence of associations between FC values and performance of development variables. At this stage, data are observed at national scale and then segmented by administrative regions.
The set of analyzed data was organized from a universe of 119 hydroelectric dams in the national territory with installed capacity greater than 30MW and 600 municipalities flooded by these hydroelectric dams that received the FC. Finally, for each flooded municipality, 155 development variables were listed in the years 2000 and 2010, based on the UNDP Atlas of Human Development ii (PNUD, 2013) . After the data were organized, a Spearman correlation test was performed for each municipality and for each development variable, in order to find associations between paid FC values and variable performance in the decade of 2000 to 2010. Finally, it was performed a significant test for the coefficients values. These procedures was performed in the SPSS Statistics software.
The variables considered for this test are: -Independent variables: called "importance of FC in municipal revenue": It consists of the total sum of Compensation received by the municipality over the accumulated revenue of the municipality, considering the decade from 2000 to 2010.
-Dependent variables: called development variables: They consist of the standardized variation of each of the 155 development variables considering the decade 2000-2010.
Moreover, it is important to emphasize that it was necessary to interpret the associations that were found in relation to the purpose of each variable. Such an interpretation was called "directionality of development". This is due to the fact that not always positive or negative correlations of the Spearman test directly result in increases or decreases in aspects of the phenomenon of development in the territory. For example, for the variable "Rate of illiteracy", the higher its value, it is assumed that the lower the possibility of development of the municipality. Therefore, if there is a positive correlation between values of financial compensation and illiteracy rate, this will be interpreted as a negative result considering the development of the municipality. On the other hand, if there is a negative correlation between values of financial compensation and illiteracy rate, this result will be interpreted as positive for the development of the municipality.
Within the limits of the present work, there is no intention of discussing, in particular, the complex and multifaceted phenomenon of development. Also, for the scope of analysis, other municipalities considered as control were not evaluated, since the aim is to investigate the variation of flooded municipalities in relation to themselves through correlation analyzes. Finally, it is considered that increases or decreases in variables that measure aspects of development may increase or decrease the probability of this phenomenon occurring in the affected municipalities. Table 1 shows how the results of the observed associations were interpreted. 
Results
The presented results are separate for the national and regional scales. In these results, only those associations that had, after hypothesis testing, statistically significant results were considered.
The first test was performed for all flooded municipalities (FMs) of all hydroelectric dams in Brazil; that is, at a national scale. Table 2 shows the results obtained from the Spearman Test and the respective classification of the directionality of development for the significant results at the national scale. For the national scale, there were 21 significant correlations between the importance of FC in municipal revenue in the decade 2000 to 2010 and development variables in the areas of Education, Health, Income and Synthetic Indexes.
In general, in the national panorama, we can observe that of the 21 significant associations, all can be considered as negative in relation to the directionality of development. It is in the Education theme that we find the most relevant negative association with a Spearman coefficient of about -0.13.
In the case of the Income theme, positive associations were found between the increase in the importance of FC in the municipality's revenue and an increase in the proportion of the population that earn less than a minimum wage, also with the proportion of individuals with a household income below a minimum wage and with the rate of people living in households vulnerable to poverty and where nobody has completed basic education, the latter with Spearman coefficient of 0.10. All these positive associations point to a negative directionality of development because they may be associated with an increase in the country's inequality, in relation to income distribution, as well as the proportion of people vulnerable to poverty.
For the variables of the health category, it is also possible to observe negative directionality of the evidenced associations. There is a negative association between indicators of the probability of survival 40 and 60 as well as a positive association in the rate of population density in households. These associations can be considered negative because they can affect the quality of health in the population both in the decrease of the probability of survival and in the increase of the density of dwellers in permanent households.
In particular, for municipal HDI, there is evidence of negative directionality for development in Brazil. That is, within the national scale, it was observed that there is a negative association between FC and municipal HDI performance. The greater the importance of FC in municipal revenue, the lower the HDIm variation in municipalities flooded by hydroelectric dams.
Segregating the data by regions, it is possible to observe the following associations, as described in Table 3 : Starting with the Midwest region, only two variables were identified with significant association, namely: Theil work and HDI income fraction.
In the case of the Theil work index, which measures the inequality in the distribution of employed individuals who are 18 years of age or older, according to their work income, the higher the index, the greater the inequality among these individuals. In the FMs of the Midwest, it is possible to observe a negative association with a Spearman coefficient of -0.297. This means, for this work, a positive directionality in the development of these municipalities; that is, the higher the FC, the less unequal the municipalities are in relation to the work income of individuals over 18 years of age.
On the other hand, the HDI income fraction has a negative association with FC gains. The higher the FC sum received by the municipality in the decade, the lower the variation of the HDI Income index. We can consider this evidence as a negative directionality, insofar as the income fraction is mainly composed of the per capita income index. Although the inequality index has a positive directionality, the synthetic index, which also considers qualitative factors of income, was characterized as negative directionality.
In the case of the Northeast region, there are five significant associations, mainly concentrated in the Education field. Illiteracy rates are negatively associated with FC gains. This can be considered as positive directionality since the decrease of this rate means the decrease of illiterates in the municipalities. The municipalities that received FC sums had greater positive variations in these indexes. Contrary to that, the rate of the population between 18 and 24 years old that was attending school stands out, which is associated negatively to FC gains. At the outset, within the limits of the analysis of this methodology, it is possible to characterize this association as negative for development, since it is understood that fewer individuals are attending school.
As for the health theme, only one index was evidenced with a positive association and a Spearman coefficient of 0.307. The "Water coverage rate" index indicates the proportion of people living in households with piped water. This positive association can be considered as a positive directionality because the increase in FC gains is positively associated with the increase of this rate in the decade.
In the North region, 17 significant correlations were found in the Demography, Income and Education themes. As previously observed, the smaller the sample universe, the smaller the number of possible correlations; however, these should have higher Spearman coefficients. In the case of demographic indexes, we can observe coefficients above 0.4. As previously established, demographic indexes are considered for this work as indexes with neutral directionality in relation to development.
In the case of the Education indexes, it was possible to observe negative associations between the increase of the importance of FC in the revenue of the FMs and the variation of school attendance of the population from 6 to 17 years old; that is, the greater the FC variation, the lower the school attendance of the population from that age group.
The most prominent result is in the Income dimension, related to the reduction of income inequalities. There is a negative correlation with the GINI, THEIL and THEIL trab index, pointing to smaller variations due to higher FC values in the municipalities. It is important to note that, associated to this result of the coefficients that measure income inequality, there is a positive correlation between the increase in FC values and increase in the variations of income indexes associated with low-income populations and negati-vely for high-income populations. That is, the result on inequality can be interpreted as a significant result in the flooded municipalities of the northern region, since the GINI, THEIL indexes decreased more where there are higher FC values together with a possible de facto income distribution, observing the income increase of the poorest populations and income decrease of the richest populations.
In the Southeast region, there were 29 significant associations. None of these exceeded a Spearman coefficient of 0.2, either positively or negatively. All associations were considered with negative directionality for development in all subjects. But what draws attention, and which can represent in a general way the results, is in the correlation with the municipal HDI and HDI Education synthetic indexes. These had negative correlations due to the increase in FC in the total revenue of the municipalities.
In the South region, as shown, there were eight significant associations in the areas of Demography, Education and Income. Considering the demography theme as neutral directionality for development, there are only two significant associations, namely the percentage of the population of 4 to 6 years of age attending school, whose association and directionality of development are positive, and the population of active age, in the range of 10 to 14 years of age, considered as negative directionality and respectively with Spearman coefficients 0.20 and -0.18.
It is important to note that the Spearman coefficients, at the national scale, have low values for the related significant associations. This is due to the complexity of elements that are present in the territory and consequently are also captured by the development variables. This is not a controlled study, but a study of the real territory and its many facets.
Even so, considering the complexity of the territory, it was possible to identify significant correlations for all of Brazil. Given the complexity of the elements acting in the territory, the presence of significant correlations can demonstrate that there is a relevant influence of the FC on the performance of development variables.
In the case of regional segregation, the Spearman coefficient values are higher. As at the national level, regions also have complex features that are also captured by development variables. However, for these regions, it is possible to be said that the associations between FC and performance of development variables are more clearly present.
Interpretation of results from the perspective of Institutions
From the results obtained through the correlation test and the respective interpretation of the directionality of development, it is possible to detect whether the Financial Compensation institution may be aligned with the development purpose discussed above. For this respect, the previously outlined analysis model, consisting of the definitions of North (1990) and Helmke & Levistky (2004) , is used to interpret the results. In this model, categories are outlined that relate the interface between formal and informal rules in face of the observed results of the analyzed institutions. This categorization, according to the authors, can demonstrate the importance of the interface between the formal and informal rules as determining factors for achieving the expected results of the institution. Table 4 presents the summary of the results for each analyzed category, as well as the framing of these within the predefined categories in the analysis model. At first sight, at a national scale, it was not possible to observe positive associations between changes in the importance of FC variable and development variables. On the contrary, only negative associations were evidenced, indicating that the greater the importance of FC in the municipalities, the lower the variations in the indexes.
However, from a national perspective, it is possible to consider that there is a great deal of discrepancy between the development of municipalities with different regional realities. Considering the possibility that the formal rules are not well defined and that the enforcement mechanisms may vary according to the region in which the municipalities are, data has been analyzed regionally.
By following the regional analysis, it could be observed that there are indeed divergences between the results by regions. The North and Northeast regions, which presented associations with positive directionalities, and the South region, which had significant changes in the demography theme, considered neutral for this work, stand out. In particular for the North region, positive directionality in the Income theme (focusing on inequality variables), and for the Northeast region, a positive directionality for the Education theme.
When interpreting from the perspective of Institutional Economics, it is assumed that the formal rule of the FC institution is not effective in what concerns the application of the obtained resources, as previously described. Furthermore, enforcement mechanisms are also not well established according to formal rules. Therefore, it is possible to frame the Financial Compensation institution in the second column of the analysis model of Box 1 (non-effective informal rules).
At the national level, divergent results were observed in relation to the results proposed by the FC institution. Assuming that the formal rule is not effective, as well as its enforcement mechanisms are also not active, in presenting a divergent result, it is assumed that the informal rule that acts is also characterized as competitive; that is, shifting the obtained resources for other purposes.
At the regional level, other results could be observed. As it was an exploratory investigation, it was not possible to verify in detail the establishment of each State's enforcement mechanisms. However, it is assumed that even considering the possibility of each State acting in a different way, the established formal rule is of a federal character, therefore it is valid for all States. This is attributed to the inference that each state's enforcement mechanisms are also conditioned by a non-effective formal rule. That is, we can infer that even for the regional scale, the analysis is situated in the dimension of the non-effective formal rule.
When observing convergent results in the North and Northeast regions, having framed the formal rule in the non-effective quadrant, it can be inferred that informal rules may be acting in the substitutive sense; that is, taking space from the non-effective formal rule and driving resources to an expected result, defined by the Institution. This is an inference to be tested in future work in order to really understand the relationship between the formal, informal rules and enforcement mechanisms present in these regions. However, it was possible to show, within the limits established for this work, that these regions have positive results regarding FC values and performance of development variables.
Conclusion
From the interpretation of financial compensation as an institution, it was assumed that the composition of formal rules and enforcement mechanisms can define the scope of expected results for the Institution. In this respect, when analyzing the composition of the Institution at the national level, it was possible to observe that it does not have clear formal rules regarding the application of resources, as well as specific definitions for the proper functioning of enforcement mechanisms specifically conducted by the Courts of Audit and the Federal and State Public Prosecutor's Offices.
At the national level, it was possible to show that there are negative associations between FC values paid to directly flooded municipalities and performance in development variables. That is, at the national level, municipalities that received FC sums had smaller variations in development variables. This evidence was interpreted as negative in relation to the phenomenon of development and it can be inferred that this result is associated with an institution whose formal rules are not clear and the enforcement mechanisms are not acting; moreover, according to the theory, the informal rules present in the context act in a different respect from the expected by the previously established objectives of the Institution.
At the regional level, the North and Northeast regions presented associations considered as positive, especially regarding the Education and Income Inequality themes. For this result, exploratory in nature, it can be inferred that the regions have characteristics related to the informal rules that possibly contribute to observe positive results. From the perspective of Institutional Economics, the formal rule can still be characterized as non-effective, since it is the same from the national level. Although enforcement mechanisms can work in a variety of ways for each region, they are still conditioned by a non-effective, non-detailed formal rule on the application of resources.
It remains, therefore, to infer that in the case of regional evidence, informal rules can act in a substitutive way, and therefore guarantee the expected result of the Institution. However, this inference must be addressed in future works, especially in the North and Northeast regions.
Finally, it is possible to see the interface between formal, informal rules and enforcement mechanisms as an analytical model that allows interpreting the observed results. The discussion that arises, which is corroborated by the literature, is in understanding that positive results of an institution must be linked to well-established formal rules and clear and precise enforcement mechanisms, as well as the understanding of informal rules, can also be decisive in the territory. As noted, even in the absence of effective formal rules, the set of informal rules can replace such non-effective rules and guarantee the expected result. This point can demonstrate that the set of informal rules of a given region must also be considered as a planning element capable of guaranteeing the development of localities flooded by hydroelectric dams.
In this respect, the detailed understanding of the flooded territory, or which has flooding potential in future projects, as well as its set of formal and informal rules, can be taken as a fundamental strategy to increase the effectiveness of the application of Financial Compensation values. According to the results of this study, in an environment where formal rules of application are not directly defined, the rules that already operate in the municipalities seem to have a strong influence on the way resources will be applied. From the point of view of public management, it is therefore plausible to consider that a prior and detailed evaluation of this set of formal and informal rules, as well as the definition of specific strategies for application of resources, should be developed or improved systematically before and during the implementation of major infrastructure works, so that, finally, it is possible to observe real gains in the development of flooded municipalities.
Submitted iii Demographic variables are considered for this work as neutral directionality because they depend on other factors for relative analysis of development, be it positive or negative. iv All these variables were traduce by the author due to the lack of english information on the official website of the Brazilian Institute of Geograpfy an Statistics accessed in December 2017.
